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1.0 INTRODUCTION 

This quarterly report descnbes the activities and provldes the available performance monitonng 
data for the five groundwater collection and treatment systems at the Rocky Flats Envlronmental 
Technology Site (RFETS) from January through March 2001 Data are included fiom the 
prewous quarter that were not available for the last quarterly report 

Three of the groundwater collection and treatment systems are reactive barners designed to 
protect surface water These were installed for the Mound Site Plume, the East Trenches Plume 
and the Solar Ponds Plume The systems were installed near the distal ends of the associated 
plumes to intercept groundwater before it enters surface water These systems are effectwe in 
low flow, low permeability regmes 

Two other groundwater collection and treatment systems are currently operating at the Site 
These are the Operable Unit (OU) 1 - 881 Hillside system and the OU7 -Present Landfill Seep 
collection system This report provldes information on the performance for the five systems 

The project status of a treatability study ongoing at the Property Uhlization and Disposal (PU&D) 
Yard Plume to determine if enhanced natural attenuation using Hydrogen Release Compoundm 
(HRCm) is effectwe in low-flow groundwater regimes at RFETS is also included in this report 

1.1 Site Events 

The plume treatment systems continue to be impacted by dry conditions at the Site The average 
flow rates in site drainages in 2000 were significantly lower than average, and the dry conditions 
appear to be continuing The histonc average flow rate at Woman Creek where it intersects 
Indiana Street is 0 46 cubic feet per second (cfs) However, in 2000, the average flow rate was an 
order of magnitude lower at 0 037 cfs (RMRS 2001) Dry condihons are conhnuing, the total 
precipitation for January through February 2001 was 0 8 inches compared to the histoncal mean 
of 1 03 inches for the same time penod 

1.2 Planned Changes 

Because most of the groundwater plume treatment systems are now sampled semi-annually, this 
report will now be issued on an annual basis with the next report issued March 2002 

2.0 MOUND SITE PLUME TREATMENT SYSTEM 

The Mound Site Plume Treatment System uses reactwe bamer technology to collect and treat 
groundwater contaminated with chlonnated organic compounds and low levels of radionuclides 
denved from the Mound Site area The source was removed as an accelerated action in 1997 
The Mound Site Plume System was mstalled in 1998 to meet the Groundwater Achon Level 
Framework Tier 2 concentrations defined in the Rocky Flats Cleanup Agreement (RFCA) (DOE, 
1996) The Mound Site Plume System locabon is shown on Figure 1 

The Mound Site Plume Treatment Project was a cooperatwe effort between RFETS and the 
Department of Energy Subsurface Contaminant Focus Area (SCFA), with support from U S 
Environmental Protection Agency (EPA) Superfund Innovatwe Technology Evaluation (SITE) 
Program 
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2.1 Project Events 

Piezometer 
16199 
16299 
16399 
16499 
16599 

The two treatment cells each contain 4 feet of iron filings as the treatment medium The media 
surface IS raked to minimize crust formahon and no crust appears to be forming Site personnel 
perform quarterly water level monitonng and semi-annual sample collection 

10/5/00 1/4/01 
Dry dry 

1203 1202 
943 945 
917 919 
1229 1229 

2.2 Treatment Effectiveness 

Treatment system flow rates and water volume are recorded automatrcally Flow rates for the 
pmod of January through March are shown below on Graph 1 The recorded flow rate ranged 
from 0 06 to 0 24 gallons per mmute (gpm) Since the system's installabon, the eshmated total 
volume of groundwater treated as of March 5,2001 was 673,300 gallons The volume for 
December 18,2000 through March 5,2001 was 13,508 gallons January average flow rate was 
0 10 gpm, February average flow rate was 0 15 gpm and March average flow rate was 0 17 gpm 

Graph 1 Mound Plume Treatment System Flow Rates, January through March 2001 

00 I 

Date 

Water levels within the collechon trench are monitored at five piezometers (Figure 1) Water 
levels at these locations are measured quarterly and are stable Data from this and last quarter are 
provlded in Table 1 Data indicate that the collectron system is workmg as designed Trench 
piezometers locations were reversed on prewous maps and are now correctly identified 
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Piezometers 
15199 
15299 

Water levels are also monitored quarterly at seven locahons surrounding the collechon trench 
(three upgradient, three downgradient and one to the east) Locahons are shown on Figure 1 and 
the water levels are shown in Table 2 Water elevation upgradient of the collechon trench was 
approximately 5,917 feet Water elevation downgradient of the collection trench was 9 feet lower 
at around 5,908 feet, wth piezometers 15599 and 15799 dry 

10/5/00 1/4/01 
5918 591 7 
591 6 591 5 

Well 3586 is part of the integrated monitomg program and also monitors the Mound Plume 
System This well is located downgradient of the Mound Plume System as shown on Figure 1 
Well 3586 is monitored monthly and the water levels for this quarter are provlded m Table 2 
Water levels at this location have remained stable for this quarter 

Table 2 Mound Plume System Water EIevahons (in elevation above sea level) 

15399 

15599 
15699 5907 5908 
15799 

2.2 1 Treatment System Monitoring 

System sampling continues to vmfy the performance of the treatment system As specified in the 
Mound Site Plume Decision Document (DOE 1997a), for fiscal year 2001 samples w11 consist of 
semiannual samplmg of the influent and effluent Samples were last collected on October 25, 
2000 and the results were reported in the prenous Quarterly Report Sample results received to 
date and documented m prevlous reports indicate that the treatment system is operating more 
efficiently than designed wth  most of the volahle organic compounds (VOCs) and radionuclides 
removed within the first two feet of reactive iron The next sampling event is scheduled for the 
third quarter of FYOl (Apnl - June 2001) 

2.2.2 Downgradient Water Quality 

As specified in the Mound Plume Decision Document (DOE 1997a), analyt~cal data are collected 
on a semi-annual basis at downgradient wells 15599,15699,15799 and 3586 to determine the 
impact of the treatment system on downgradient water quality (Figure 1) Previously, data were 
collected on a quarterly basis 

The latest samplmg event was October 25,2000 Well 15599 is always dry and no analytical 
results were obtained Dunng the October samplmg event, neither well 15699 nor well 15799 
had sufficient water to sample Analykal resuIts from last year are provlded below in Table 3 
The next sampling event is scheduled for the third quarter of FYOl (Apnl - June 2001) 
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Table 3 Downgradient Well Analytxal Results (in ugA unless othemse noted) 

Analyte Datr 

1 .l,l-Tnchloroethane 
I .I-Dichloroethane 

1 .I-Dichloroethene 
cis-I .2- 
Dichloroethene 
Methylene Chlonde 
Tetrachloroethene 
Tnchloroethene 

B Present in the labc 
E Exceeded calrbrab 
J Detected at cone 
ND Not detected at thi 
- Insufficient water I 

01 
nl 
e 
Jr 

0 2 7 J  ND ND 0 4 J  - - ND 0 0 7 J  ND ND 0051J 101 
968 1078 757 864 - - 2 1 9  198 157 174 1 5  0768 

3tory blank (possible lab contamination) 
n range of instrument 
trabons less than the RDL or PQL and greater than the method detection limit 
detecbon limit for this analysis 
esent for radiological analyses 

The high concentrations seen in well 15699 are the result of the well’s location within the major 
preferential flow path for the Mound Site Plume and along the trend of the highest plume 
concentrahons as determined by the pre-remedial inveshgation (DOE 1997a) The well IS in the 
downgradient portion of the contaminant plume below the collechon system This part of the 
plume is termed the “zone ofsacnfice”, as it will not be treated by the system This part of the 
plume is expected to dry up because the upgradient source of water has been removed by the 
collection system Whde concentrahons are expected to decrease over time, as the plume dnes 
up, concentrations may nse because the contamination level may declme slower than the 
groundwater volume 

Analytical results from well 15699 are wthin the same order of magnitude throughout the year, 
and are consistent wth  the pre-remedial investigahon results The values observed at this 
location are much higher than the concentrations seen in the collechon trench, pnmanly because 
the collection trench collects groundwater from across the plume area, including lower 
concentration areas 

Well 15799 was installed to the east of the collection trench m an area of the plume wth much 
lower concentrahons and the analyhcal data from both the well and the pre-remedial inveshgahon 
reflect these lower concentratxons (DOE 1997a) Water quality at this location and at well 3586, 
located downgradient of the collechon system near South Walnut Creek have remamed 
substantially unchanged over the reporhng period (Table 3) 

2.3 Conclusions and Planned Changes 

The Mound Site Plume Treatment Project is fully operahonal and treahng contaminated 
groundwater to below specified system performance concentrat.lons Ongoing maintenance, 
ralung the iron media and retnevmg flow rate and water level data are the only required actiwhes 
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While system sampling wll  continue to vmfy the performance of the treatment system, on 
October 1,2000, the sampling frequency changed to semiannual samplmg of the influent and 
effluent, as specified in the Mound Site Plume Decision Document (DOE 1997a) 

3.0 EAST TRENCHES PLUME TREATMENT SYSTEM 

The East Trenches Plume Treatment System collects and treats the contaminated groundwater 
denved from the Trench 3 and Trench 4 area to the Groundwater Achon Level Framework Tier 2 
level concentrations defined in the RFCA (DOE, 1996) The sources for the contaminated 
groundwater plume were remediated m 1996 as an accelerated action 

Installation of the 1,200-foot collection system and two reactive iron treatment cells was 
completed in September 1999 The locabon of the system is shown on Figure 2 This system 
requires little maintenance and provldes long-term protechon of surface water by collecting and 
treating the contaminated groundwater before it reaches South Walnut Creek 

3.1 Project Events 

The iron media in the two treatment cells is raked weekly to minimize crust formahon Site 
personnel performed system maintenance, water level monitonng and sample collection 

3.2 Treatment Effectiveness 

Treatment system flow rates for the penod of January through March are shown on Graph 2 The 
recorded flow rate from the treatment system averaged approximately 2 3 gpm The spike is a 
result of increased flow when the iron media was raked on January 22nd Total volume of 
groundwater treated by the system as of March 5" was approximately 3 million gallons wth 
256,059 gallons of groundwater treated for December 18,2000 through March 5,2001 

Graph 2 East Trenches Plume Treatment System Flow Rates January through March 2001 
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Water levels wthin the collection trench were measured monthly at three piezometers Water 
levels at the wells downgradient of the collechon trench were also measured monthly Locahons 
are shown on Figure 2 and monitonng results presented ln Table 4 The water levels 111 the 
collection trench piezometers for this time penod fluctuated about 0 5 foot at piezometers 95799 
and 95899 and remained dry at 95699 Water levels in the downgradient wells also remained 
relatively constant 

Table 4 East Trenches Plume Piezometer and Well Water Levels (elevation above mean sea 
level (msl)) 

]Trench Piezometers ]Groundwater Wells 

The water elevations wthin the collection trench demonstrate the steep gradient towards the east 
Consistent with prevlous quarters, water was not observed at piezometer 95699 at the eastern end 
of the collection trench This indicates that groundwater in this part of the collection trench 
drains immediately to the collection sump 

The water elevation at the downgradient wells remains consistent over this and prevlous quarters 
These water elevahons are consistent with prevlous measurements and combined with the water 
volumes collected, indicate that the collection trench is working as designed 

3.2.1 Treatment System Monitoring 

In October 2000, the monthly sampling frequency was reduced to semiannual sampling as 
specified in the East Trenches Plume Decision Document (DOE 1999a) Samples are now 
collected on a semiannual basis at the influent and effluent of the treatment cells Samples were 
last collected on October 25,2000 and the results were reported in the previous Quarterly Report 
The next samples are scheduled for collechon in the third quarter of fiscal year 2001 (Apnl- 
June 2001) Sample results received to date and documented in prevlous reports indicate that the 
treatment system is operating as designed 

Methylene chlonde has consistently been noted in the effluent samples fiom the East Trenches 
Plume treatment system in prevlous quarters Concentrations observed were less than 10 ames 
the reporhng limit but greater than 10 times the associated laboratory blank concentrahon The 
Site’s Analytical S m c e s  Division believes that the methylene chlonde is probably a result of 
laboratory contamination 

3.2.2 Downgradient Water Quality 

As above, samples are now collected on a semi-annual basis at downgradient wells 95099,95 199, 
95299 and 23296 to determine the impact of the treatment system on downgradient water quality 
(Figure 2) Previously, data were collected on a quarterly basis 

The downgradient wells are located within the cut-off downgradient portion of the plume that was 
not lntended to be treated, the zone of sacnfice Well 95299 is dry and no analytical results were 
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obtained Analyhcal results from the remaining wells are provlded below in Table 5 The latest 
sampling event was October 30,2000 The next sampling event is scheduled for the third quarter 
of FYOl (Apnl - June 2001) 

Table 5 Downgradient Well Analytical Results (in ug/l) 

B = Present in the laboratory blank (possible lab contaminatton) 
E = Exceeded calibrahon range of instrument 
J = Detected at concentrabons below the detechon limit for this analysts 
ND = Not detected at the detectton limit for this analysis 

Wells 23296 and 95 199 show VOC concentrations consistently higher than the RFCA Tier 2 
Action Levels (Table 5), although much lower than the concentrabons seen at the treatment cells 
These downgradient wells are located wthm the cut-off downgradient portion of the plume that 
was not intended to be treated, the so-called “zone of sacnfice” 

Well 23296 is located near South Walnut Creek where the East Trenches Plume exits to surface 
water Higher VOC concentrabons observed at this well were an early indication that a remedial 
achon should be considered for this plume Tnchloroethene is the pnmary contaminant observed, 
wth concentrations ranging between 280 ug/l in October 1999 to 960 ug/l in February 2000 
Concentrations declined throughout the year fiom the February high value to the October lowest 
values These data indicate a seasonal fluctuation in concentrattons 

Well 95 199 exhibits a similar pattern as well 23296 wth the highest concentrations of 
tnchloroethene observed in March 2000 and the lowest concentrabon in October 1999 However, 
the range of contaminant levels is much smaller 

The apparent seasonality may be a result of precipitation, wth wet weather resulting in lower 
concentrations Little rainfall was observed in February, with wetter weather from mid March 
(immediately following sampling) through July Because infiltration is a major source of plume 
recharge, the rainfall apparently caused a decrease in sample concentrations Almost 2 inches of 
ram fell on July 16,2000 Samples were collected from wells 23296 and 95199 immediately 
afterward While concentrations in 23296 are much lower, indicatmg probable dilution by 
precipitation, the concentration in well 95 199 did not decrease substantially This may indicate 
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that the heavy precipitation may have run off and did not infiltrate as much on the hillside where 
well 95 199 is located 

Well 95099 is located east of the collection system and outside of the East Trenches Plume It 
was installed to monitor the effectiveness of the system in limiting plume migration to the east 
Water quality at this location has remained unchanged over the reporhng penod as shown in 
Table 5 

3.3 Conclusions and Planned Changes 

The East Trenches Plume Treatment System is fully operational and treating contaminated 
groundwater to below the specified system performance requirements Ongoing maintenance, 
ralung the iron filings, and retneving flow rate and water level data, are the only required 
activities The top foot of media in each reactor is expected to be replaced next quarter wth  a 
mixture of 90% pea gravel and 10% iron to minimize crust formation 

While system sampling contmues to vmfy the performance of the treatment system, on October 
1,2000, the sampling frequency changed to semiannual sampllng of the influent and effluent, as 
descnbed in the East Trenches Plume Decision Document (DOE 1999a) 

4.0 SOLAR PONDS PLUME TREATMENT SYSTEM 

The Solar Ponds Plume is a groundwater plume containing low-levels of nitrate and uranium, 
generally attmbuted to the storage and evaporabon of radioactwe and hazardous liquid wastes in 
the Solar Evaporation Ponds These ponds were drained and the sludge removed by 1995 Six 
interceptor trenches were installed in 1971 to de-water the hillside north and downgradient of the 
ponds The onginal SIX trenches were abandoned in place and the Interceptor Trench System 
(ITS) was installed in 198 1 The ITS was replaced wth the installation of a 1,100-foot long 
collecbon system and passive treatment cell containing iron and wood chips Installation was 
completed in September 1999 and the components of the system are shown on Figure 3 This 
system intercepts the water previously collected by the now defunct ITS 

The Solar Ponds Plume system is mfferent from the flow-through systems installed for the 
Mound Plume and East Trenches Plume As onginally designed, the treatment cell was to be 
located near North Walnut Creek Water was expected to be intercepted and flow by grawty to 
the treatment cell wthout detention ln the collection trench Because the Preble’s Meadow 
Jumping Mouse (a Federally Listed Threatened Species) is present at the opbmal location of a 
flow-through treatment cell, the treatment cell was located immediately adjacent to the collection 
trench, not 400 feet downgradient as was onglnally planned As a result, the collection trench for 
this system must hold approximately 11 feet of groundwater to develop sufficient hydraulic head 
for the groundwater to flow into the treatment cell 

The maintenance requirements for the wood chiphron media consist of water level monitonng 
and sample collection Based on information from other, similar systems, the media does not 
require ralung or other maintenance It is expected that media replacement wll  be requlred 10 
years after installation 
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4.1 Project Events 

The Solar Ponds Plume system is currently collecting groundwater containing nitrate and uranium 
from the Solar Ponds Plume However, some untreated groundwater is also reaching surface 
water resultmg in higher nitrate and uranium levels in North Walnut Creek than were observed 
pnor to system installation As stated m the Solar Ponds Plume Decision Document, nitrate 
concentrations at SW093, upstream of the Solar Ponds Plume, generally range from 1 to 2 mgA 
and uranium actmties (a11 isotopes combined) range from approximately 4 to 6 pCdl(1999b) 

Performance monitonng data shows that the surface water contmues to be well below applicable 
standards of 10 pCdl uranium and 100 mg/l nitrate as specified in the Solar Ponds Plume 
Decision Document (DOE 199b) The 100 mgA nitrate standard is a temporary modification of 
the underlying stream standard for nitrate (10 mgA) in North Walnut Creek (DOE 1999b) In 
November 2000, the Colorado Water Quality Control Commission conducted the tnennial revlew 
of water quality standards in the South Platte kver  basin, which includes stream segments on 
Rocky Flats The Commission voted to retain the temporary modifications and the expiration 
date of 2009 

System performance contmues to be evaluated through monitonng water levels in the collection 
trench, collecting samples at additional locations and at increased sampling frequency 

4.2 Treatment Effectiveness 

Treatment system flow and volume of water are measured and recorded automabcally The flow volumes 
for the penod January through March 2001 ranged fiom 0 to 4 5 gallons per day (Graph 3) As of March 5, 
2001, the total water volume treated smce system mstallat~on IS 64,030 gallons Of this volume, 31 gallons 
were treated from December 20,2000 to March 5,2001 The results from h s  reporhng penod show 
mtemttent flow mto the treatment cell Flow through the treatment cell is closely associated wth  
precipitahon events Water levels wthm the collectton trench are monitored monthly at the 
locations shown on Figure 3 Water levels for the last two quarters are provlded in Table 6 

Graph 3 Solar Ponds Plume Treatment System Flow Volume, January through March 2001 
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Piezometer 
70799 
70899 

Table 6 Solar Ponds Plume Collection Trench Piezometer Water Levels (feet below casing) 
10/3/00 11/1/00 12/4/00 1/3/01 2/5/01 3/5/01 
1518 1561 1895 Dry NM Dry 
1691 173 DN DN Drv 1811 

Well 
70099 
70299 
1386 
1786 

, , - -  . -  .._. . -  - .  .. - -. -. -. 

70999 I 2073 I 2106 I Dry I Dry I Dry 1 Dry 
71 099 I 1729 1 1768 I 2091 12124 12106 11849 

10/3/00 11/1/00 12/4/00 1/3/01 2/5/01 3/5/01 
5878 5875 5876 5877 5875 5875 
5877 5876 5877 5877 5877 5877 
5832 5833 5836 5837 5837 5837 
5864 5864 5864 5864 5864 5864 

NM - not measured 

Downgradient wells are monitored monthly, the last two quarters of data are provlded in Table 7 
Water levels in colluvial well (70099) fluctuate fiom 5875 to 5878 feet above msl The bedrock 
well (70299) shows a constant water level of approximately 5877 feet above msl Water levels in 
well 1786, located wtthin the discharge gallery, remains constant at 5864 feet above msl Water 
levels in well 1386 fluctuate fiom 5832 to 5837 feet above msl and are probably influenced by 
the water flow in nearby North Walnut Creek 

4.2.1 Treatment System Monitoring 

Monthly samples are collected fiom the treatment system influent, effluent and discharge gallery 
(Figure 3) Available nitrate and uranium concentrabons are provided in Table 8 

Table 8 Solar Ponds Plume Treatment System Analytical Results 

I I I I 

tl8-Jul-00 1967 1<005to 11'1 0233 

SPP Discharge Gallery 
Nitrate in I Total Uranium 

- I  
I 

285 34 96" 

294* 28 84 
21 7' 26 17 

*average value for month 
- not sampled 
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One sample was collect this quarter on March 19,2001 Low flow from the treatment cell 
precluded collecting other effluent samples Sample results from the March 19* event have not 
been received, but wll  be reported in the next Plumes Report However, when prevlously 
sampled, the effluent concentrahons are much lower than predicted This is most likely a result 
of the increased residence time due to low flow rates 

Pnor to December 2000, the discharge gallery contaminant concentrations were significantly 
higher than the concentrations observed in the collechon trench However, the discharge gallery 
is located wthin the zone-of-sacnfice for this plume, the pre-existing downgradient part of the 
plume that has nitrate concentrations consistently above 500 mg/l The discharge gallery 
therefore drains an area wth histonc high concentrahons, and this downgradient part of the 
plume contnbutes to the higher nitrate and uranium concentrahons at the discharge gallery 

However, the nitrate and uranium values observed at the discharge gallery sharply declined in 
January and February At this time, the influent and discharge gallery samples analytrcal data are 
the same Because of the low precipitahon dmng this time penod, these concentrations most 
likely indicate that the contnbution from the downgradient porhon of the plume has declined and 
it may no longer be contnbuhng significant contamination to the discharge gallery 

4.2.2 Downgradient Water Quality 

GS 13 and Pond A-3 are monitored monthly to venfy that nitrate concentrations at both locations 
are below the temporary stream standard of 100 mg/l The nitrate and uranium concentrahons are 
provided in Table 9 Average monthly values are included for GS 13 and Pond A-3 

Table 9 Downgradient Water Quality 

I GS 13 I PondA-3 
Collection I Nitrate in ITotal Uranium1 Nitrate in 

date I mg/l I in  CIA I mgll 
October99* I 17 9 I 5 59 I 114  I 

c I I I J 
Average monthly concentrations 
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Graph 4 below displays all available nitrate data smce installahon of the Solar Ponds Plume 
system along with concentrations observed at the discharge gallery The graph also shows the 
discharge gallery nitrate concentration trend 

Graph 4 Nitrate Concentrations at the Solar Ponds Plume Treatment System 
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GS13 is the performance monitonng location for the Solar Ponds Plume System (DOE 199b) and 
is located in North Walnut Creek immediately downgradient of the Solar Ponds Plume Nitrate 
concentrations measured at GS13 rose after the Solar Ponds Plume groundwater system was 
installed in 1999 The nitrate concentrations are generally below 40 mg/l but fluctuate depending 
upon precipitation and other factors For this quarter, average nitrate concentration was 23 mgA 

At Pond A-3, located downstream of GS13, nitrate concentrahons have been steadily declining 
since March 2000 and are now generally below 10 mgil Higher concentrahons (1 1 mgil) ths  
reporhng penod are related to the lower than normal flow rates in North Walnut Creek Graph 5 
displays the average monthly flow rates for the same hme January 2001 shows the lowest flow 
rate of the reporting penod, wth an average 29 6 gpm compared to 40 gpm in January 2000 

Best Available Copy 
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11/13/00 - 11/18/00 11/18/OO - 11/27/00 
Uranium 233,234 0 57 +/- 0 05 pCiI 0 62 +/- 0 05 pCil 
Uranium 235 0 01 +/- 0 008 pCi/l 0 03 +I- 0 01 PCIA ' 

Uranium 238 0 59 +/- 0 05 DCIA 0 58 +/- 0 05 OCA 

I Graph 5 Average Flow Rate in North Walnut Creek 
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Even with below normal precipitation, as evidenced by the below normal flow rates, the 
discharge gallery nitrate concentrations and uranium activlties for January and February 2001 are 
well below the normal concentrabons for this location (Table 8) The discharge gallery and the 
influent concentrations for January and February are similar indicating that the downgradient 
plume, the zone of sacnfice, is no longer contnbuting significant contamination to the discharge 
gallery Continued monitonng wdl assist w th  determining the cause of the decline 

Phytoremediation and higher flow rates in North Walnut Creek may account for the lower nitrate 
concentrations observed dmng June and July Water leamng the discharge gallery flows along 
an abandoned dirt road that now is reclaimed by volunteer vegetation As expected, standing 
water at the discharge gallery supports rushes and cattails while the saturated soils support foxtail 
grass and barnyard grass Wetland plants in general are known to have relatively high nitrate 
uptake rates Seasonal die-back of the vegetabon, combined wth  decreased flow in North 
Walnut Creek, caused nitrate levels to increase slightly (5 to 10 mg/l) at GSl3 

The Pond A-4 Outfall (GS 1 1) is a RFCA Point-of-Compliance for uranium Samples are 
collected dunng Pond A-4 discharge events and contained uranium actiwbes of approximately 3 
to 4 pCiA, well below the surface water standard of 10 pCiA The sample data are wthm the 
range of histoncal uranium activlties for this location The most recent Pond A-4 discharge was 
from November 13* through November 27,2000 and uranium data from the composites collected 
are provided below in Table 10 

Table 10 Recent Uranium Activities at the Pond A-4 Point-of-Compliance 

- r -  r 

Total Uranium 117pcin I 1 23 pCill 1 
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Analytical samples are collected quarterly where possible from the two downgradient wells and 
data are provlded in Table 11 The bedrock well (70299) consistently contains sufficient water 
for sampling while the adjacent colluvial well (70099) does not The bedrock contact is lower at 
the bedrock well, possibly indicating a preferential groundwater flow path Fractured claystone is 
present in the bedrock well and these fractures apparently contain more water than the colluvlum 
in this area The nitrate concentrations are lower than anticipated in both wells The uranium 
activity in the colluvlal well (70099) is higher than the upgradient part of the Solar Ponds Plume 
(DOE 199b) and elsewhere in the collection and treatment system (Table 8) The uranium 
activity at 70099 is also much higher than in the adjacent bedrock well This order of magnitude 
difference probably indicates that this well intersects naturally occumng uranium-nch cobbles or 
other native matenal 

Table 1 1 Solar Ponds Plume Downgradient Well Analytical Results 

Well 1786 is located adjacent to the discharge gallery wthin the zone-of sacrifice for the Solar 
Ponds Plume, the downgradient part that was not lntended to be treated The high concentrations 
present at this location confirm that the Solar Ponds Plume extended to North Walnut Creek pnor 
to installation of the Solar Ponds Plume System Well 1386 is near GS13 and is located outside 
of the plume extent 

4.3 Conclusions and Planned Changes 

The treatment cell appears to be performing as designed even though water levels in the 
collection trench continue to fluctuate rather than holding constant at 11 feet Fluctuating water 
levels indicate that water is bypassing the treatment system Water quality in North Walnut 
Creek continued to be well below applicable standards for nitrate and uranium even mth bypass 
of the treatment system 

Water levels within the collection trench and nearby wells will continue to be monitored on a 
monthly basis Monitonng wll continue at GS 13, Pond A-3, and the treatment system influent, 
effluent and discharge gallery to measure system performance and the impact to surface water 
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Analyte 
Tnchloroethene 
Tetrachloroethene 

Results for this reporting penod reinforce the seasonal effects expenenced in system 
performance, with normal treatment dunng fall and winter and treatment augmented by 
phytoremediation dunng the spnng and summer At this time, the Site plans to continue to 
monitor the system through fiscal year 2001 to document seasonal impacts and to determine if 
other achons are required to continue to meet surface water standards 

RFCA Groundwater 
Tier 2 Actlon Levels (ugn) Concentration (ugn) 

264 5 
26 9 5 

5.0 OU 1 - 881 HILLSIDE GROUNDWATER COLLECTION AND 
TREATMENT SYSTEM 

1 ,I-Dichloroethene 
Carbon Tetrachloride 
1 .I .I-Tnchloroethane 

The Operable Unit 1 (OU1) - 881 Hillside groundwater collection and treatment system was 
installed in 1992 and consisted of a 1,435 foot long French Drain and a separate upgradient 
Collection Well The Collection Well collects VOC contaminated groundwater from wthin the 
plume Tnchloroethene is the pnmary contaminant 

95 7 
9 4  5 

1 9 J  200 

The French Drain was installed to prevent potential downgradient contaminant migration 
Collected water was treated in the Consolidated Water Treatment Facility (CWTF) Because 
groundwater collected by the French Drain was consistently below RFCA Tier 2 Action Levels, 
the OU1 Corrective Action Decision (CAD)/Record of Decision (ROD) (DOE 199%) included 
decommissioning the French Drain The French Drain was decommissioned in 2000 and will no 
longer be reported 

Based on the declining concentrations of VOCs in the plume, the OU1 CADBOD Modification 
was signed in February 2001 (DOE 2001) and includes one year continued extraction and 
treatment of groundwater from the Collechon Well Then the Collection Well wl l  be used to 
monitor the plume 

Currently, water from the Collection Well is pumped into a portable trailer, then transported to 
the CWTF for treatment The total water volume treated from the Collection Well was 5,830 
gallons for the penod January through March 16,200 1 Water volumes extracted from the 
Collechon Well were 1,010 gallons in January, 780 gallons in February and 4,040 gallons in 
March through March 16* 

5.1 Project Events and Effectiveness 

The Collection Well is sampled quarterly and was last sampled March 13,2001 Results w11 be 
reported in the next Plumes Report VOC analytes above detection limits from the December 18, 
2000 sampling are reported below in Table 12 Graph 6 demonstrates the tnchloroethene 
concentrations over time This graph is the updated version of the graph in the OU1 CADROD 
Modification (DOE 200 1) 

Table 12 Analytical Results for the December 18,2000 Sampling Event 

, ,  I 

J - Estrmated concentration below the RDL or PQL and above the Method Detectron Limit 
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Graph 6 OU 1 Collection Well Tncholoroethene Concentrations 

OU 1 Collection Well 
Trichloroethene Concentrations 
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5.2 Planned Changes 

There are no changes planned for the next reporting penod 

6.0 OU 7 - PRESENT LANDFILL SEEP COLLECTION SYSTEM 

Groundwater contaminated wth low concentrahons of VOCs and semi-volatile organic 
compounds (SVOCs) discharges at a seep in the area of the Present Landfill (OU7) The main 
contaminants that penodically occur above performance objectives (RFCA Achon Levels) are 
vlnyl chlonde and benzene 

A passive seep interception and treatment system operated between May 1996 and October 1998 
The system used granular activated carbon (GAC) to reduce the contaminant concentrations 
before discharging water to the Landfill Pond However, the GAC did not effectwely remove the 
all contaminants and required monthly change-out to maintain the appropnate operatmg 
efficiency 

The treatment system was modified in October 1998 to treat the seep water by passive aerahon 
The new system minimizes waste generabon and IS more effective in removlng vinyl chlonde 
The new system results in some treatment of the SVOCs although the passive aerahon treatment 
system is pnmanly designed to treat VOCs 

In the passive aeration treatment system, the water is collected in a settling basin, flows through 
pre-existing piping to a set of stepped flagstones, and then flows over a 6-foot long bed of gravel 
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before dischargmg into the Landfill Pond Flow is measured at the point of discharge Water 
quality samples are collected from the settling basin (SW00396) and from the discharge area 
(SW00196) The OU7 passive aeration treatment has operated since October 26, 1998 and the 
results were reported in Evaluation ofOU7 Aeration Treatment System, November 1998-October 
1999 (Kaiser-Hill, 2000) 

6.1 Volume of Water Treated 

This quarter, 56,191 gallons of water were treated in January, 45,075 gallons in February and a 
projected total of 53,600 gallons in March The total water volume treated this quarter is 
estimated at 154,900 gallons 

6.2 Treatment Effectiveness 

VOC samples are collected semi-annually and were last collected on December 4* Benzene was 
the only VOC detected, with a validated concentration of 2 ug/l The RFCA surface water 
standard for Segment 4 is 1 ug/l Because the validated value for benzene exceeded the RFCA 
Surface Water Standard, as stated in the OU7 Seep SAP (DOE 2001), a sample was collected on 
March 13,2001 Sample results wll  be reported in the next Plumes Report 

However, the water discharging from the OU7 Seep system meets most surface water action 
levels As stated in the RFCA Action Level Framework, the Segment 5 stream standard for 
benzene is 3 ug/l, and the Segment 4 stream standard is 1 ug/l While the Landfill Pond is located 
in Segment 4, water from the pond is transferred about once a year to the A-senes ponds in 
Segment 5 Benzene is not an analyte of interest at either the A-4 or the Walnut and Indiana 
Street Points of Compliance 

6.3 Planned Changes 

Sampling requirement are based on the Evaluation Report (Kaiser Hill 2000) and on the Final 
Sampling and Analysis Plan (DOE 2001) that was transmitted to Colorado Department of Public 
Health and Enwronment (CDPHE) and Environmental Protection Agency (EPA) in March 2001 
The Sampling and Analysis Plan incorporates CDPHE and EPA comments, and states that if 
validated results show an exceedance for two consecutive sampling events, then samples w11 be 
collected monthly for VOCs unhl the performance objective for benzene is attained for two 
consecutive months 

In the event that the validated benzene concentrahon fiom the March 2001 sample also exceeds 
the RFCA Surface Water Standard, monthly VOC sampling wll  begin and continue unhl two 
consecutive monthly sampling events show no exceedance Otherwise, the sampling frequency 
wll  return to a semi-annual basis 

7.0 PU&D Yard Plume Treatability Study 

A plume of VOC contaminated groundwater is dmved from a contaminant source in the PU&D 
Yard at WETS Investigahon results indicate that subsurface VOC contamination is present in 
only a few locahons and that the pnmary contaminant is tetrachloroethene (Kaiser-Hi11 2001) 
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A treatability study is in progress to evaluate the effectiveness of H R P  for enhancing natural 
attenuation of the VOCs in the groundwater and soil at the PU&D Yard Plume H R P  is a 
propnetary, enwronmentally safe, food quality, polylactate ester formulated for slow release of 
lacbc acid upon hydration The H R P  is expected to shmulate rapid degradation of chlonnated 
VOCs found in groundwater and soil at this location The H R P  is expected to be a one-bme 
application According to the manufacturer (Regenesis), the matenal is expected to stimulate 
contaminant degradation for approximately one year 

The product has been used at other sites to stimulate rapid degradation of chlonnated VOC 
contaminants in groundwater and soil This study will evaluate the effectweness of H R P  in the 
low flow groundwater regimes common at RFETS (Kaiser-Hi11 2001) This project is a 
cooperative effort between RFETS and the DOE SCFA and fundmg is provided by DOE SCFA 

The study is talung place in the most highly contaminated porhon of the PU&D Yard Plume 
immedrately adjacent to the source area An addibonal monitonng well was installed in January 
2001 and a baseline sample was collected Then, 16 matenal insertion points were used to place 
over 800 pounds of HRCm into the subsurface These matenal insertion pomts are located 
urlthin the area immediately surrounding borehole 17497 Inserhon of the H R P  was completed 
on March 1,2001 The subsurface condibons url11 be allowed to stabilize over the next two 
months, then samples wd1 be collected to monitor the effectiveness of enhanced natural 
attenuation process starting around May 1 , 2001 
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